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Abstract of J P 2001022448 (A) 

PROBLEM TO BE SOLVED: To provide a stage 
position control method which is suitable for a 
positioning stage mechanism and can improve 
positioning precision and constant speed property. 
SOLUTION: A Y1 linear motor 71 and a Y2 linear 
motor 72 which can independently be controlled can 
translate and drive a Y stage 63 in the direction of a 
Y-axis. A Y1 linear encoder 76 and a Y2 linear 
encoder 77 detect the shift quantity of the Y stage 
and it is fed back to a Y control system 20 and a 
&theta control system 30. The Y control system 
outputs a translation thrust command value by 
receiving the average value of respective position 
detection values measured by the Y1 linear encoder 
and the Y2 linear encoder as the position feedback 
value of a stage translation direction.; The Stheta 
control system receives the difference of the 
respective position detection values as the position 
feedback value of a stage yawing direction and 
outputs a yawing direction thrust command value. A 
non-interference block 40 outputs a Y1 linear motor 
thrust command value and a Y2 linear motor thrust 
command value from the parallel thrust command 
value and the yawing direction thrust command 
value. Thus, the motion of the Y stage is separated 
into translation direction motion and yawing direction 
motion and they are independently 
controlled/compensated. 
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So 30 

[0028] *^f— ^figfirawffifcfc^-ctt, Mia 
ifeitfi^fg^tt i Mia 3 - -y > yyjftmtifttm t zm 

mtfHi twm 3 - a > ^mmm^m t <om*nm 
hxwmm 2 mmmmtst 6ztic£<o mno^ 

[0029] ^m^cj:nmtc, xf-yetit 
^mKmsnzmmmzicwmmftm 1 . 
m 2 (owmic j; 0 wffi i L/ , mmm u %2 
owtt««:j:*»i«4-en-en*i. *2©ficMftw 40 
g«c j: 9 **a b?m . * 2 ©7 * - hv< 9 zmmmc 
o *n**ifraaai 1,02 ©m^ ^-wr s x r- ~ 
^{mmm^mitte^x. mmmu ^©{isiams 

f—^ji^jofig^ -f - Fvf * M(£ Lrmfiam 1 
©7 4 - K^*9 ^WiSP^cttl^T-StftK:. MfBSlig 

4 - F^ 9 i'fli or|fia»2 ©7 -< - hv< 9 *iM8P$ 
Kffl^-f *ffi«gHJi:7n 9 luian 1 ©7 -< - 



ffl-rsn 1 ©«#^i, isif 1 ©«**c*fflstifc2 
^A*ibris^giifS4tH^t-5»i©p 1 umms 

-ex ^- y«ee^L^*si#-r ^at7*f-;t t , » 
*s n/cMiax 7— §ifriaf#^ mm> h 

tarn. H2©«^cffl^-r5»2©«#ni4^ 

*. Wia^2©7^-F^9^»»«5i, X^->?3- 

4 > wr&i©ji^a i fnax^-y 3 - 4 > ^isj©s 

mm 3 omm-cnm sntc^xti tbxa~jyj 
mwm^mm&w 1 . ^2©ig»tci±i^-ra® 

2©P I DliWIgi^^Ci^Mi-rSXr-^fi 

[0030] *xf— yfigsijffliggtcte^rtt. tufa 
ffijtfi^fg^tt ^ fflrta a - > ^'^1*! jt^^^fi i 

taMjiJi^lg^ffi i fu la 3 - a > ^^is^i^tf t © 
H£#m L/ 1 wt am 2 ©ilttS tc m^j t i, w 4 ©«» 

[003 1 ] «nB^a*^if-^B. Mtaatjiitt^g^ 

xmmz? -y«^^©fig7 -f - hv< 9 tm^vm 
m v tcAfiMMmm t ornate ± 0 mibx 7— y us 

[0 0 3 2 ] fete. OTaxr-y«^©<igf§4Hi 
t A* i r 4 7 -f - K 7 * 7 - F HWR» i , «7 ^ - F 
F?l«fg©ffl^4Ma^ 1 ©P I DfiM©ffl 

^ i € mn v x mmnti § mm t b x mt 2 ©»p 

[0033] tufBn 1 , n 2 ©lEij^B^ti^ti y - r 
*-fr*fiS3h, ffiami, m2©fig^ffiistt<-ti 

[0034] 

[ffffl] ^AlKftWnJtg^l, %2(Om 

IMim, »2©&g^ffiili^ l $>S-?EBBit€fc 

c^-cieg§n«^§tisi»w (**>F'Jtt) icfci^ 
t, x -r - z? © 3 - -i > y «c j: 4 m^(om. mm b , 

xf -s/(cflK ?i-SL^^li«-rs c i-c, xr-^ofi 
g^*:flfi^rS3±3 # scircsi,. 
[00 3 5]ifc, X7-~y©M»£-?«j^©« 

an i 3 - a > mw^c^m bxmmmmt %cix. 
xf - vxommMMmmmxu < , 3- > ^3i»fi 

{c«K^ah^**«3ei/*Mi"rsc4"c, xf— y© 



(6) 
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[0036] 

immmmoBm) mi, h2£#mut, *ibwo 

tt, H3TI&BJlL/t&©£[llD£T5 0 #38WK:J:S«I 

«gs©fMfP^», ? * i o . Yiy-7 

*-£7 147^-K^.^Wf5fc&©Y (X7~ 
i^jtTjft) «WS 2 0, Y 2 <J -7 *- * 7 2 £7 -f 
- F^' v >J Wmt i> tcit>(0 6 (Xf-yg-fy^ 

fi) 3 o , mMmmt^v ? * 4 o <t o auss 10 

ft*. 

[003 7] m»fH^P ^1011, Y 1 y ;7i> 
a-#7 6fr6©{fiffi|&UfBiY2 'J~7x>a-#7 
7*6O«t^aMBi*Jn»t-*Jl0lWl O-li, * 

©wism© 1 /2 , *fcfc5¥$ffi*«#-rsst*J8 

10-2£&#&, Y 1 >;^Tx>n-^7 6*>6©f4 

Ktfeffilfi£Y2 »;-rx>3-#7 7fr6©fiUHMMi 

©¥$ffifc J: *) Y#|fili£ji{4S*»ffl L . Ylljffll^© 

7^-F^'^A*Y Fbk i-rs. wm&rfwvi 

OttS/c, Y 1 iji7i>a-y7 6 ^©{igMHB 20 

iY2'j^7x>3-^7 7 fr?><D<mwMmmm 
mmmmi 0-3^1, yi^7i>3-^7 

6*»6©fiUHMWB£Y2 y-7i>3-*"7 7*f>© 

[0 0 3 8 ] YfllfflW 2 0 tt. YttffiKMHfifcJ^A 
#Y raf iU Chi7^-F^»d'AAY m £©M 
*»#r*i*»S (JR 1 ©«HS) 2 0 - 1 £. -e©fin 
#feH£A#£-fSP I Dffl«^ (mi <DP I Dli« 
S) 2 0-2£, m^AlJY r , f £A*£-f5FF?i« 30 
S2 0-3£, P I Dffl«£2 0-2©tftfj£FFMH* 

*2 o-3©a^i*flffltorj(W3atMaF P . f ,tj|ttn 

f 4»P#S 2 0 - 4 £ , Itmm 2 0-5 S^SW 
-A2 0-6i*Wr*. -r&fcfc. YWBX2 0K. 
YttffiWg^%fg^A^Y P . r £0, Ifl»7-n-, 
* 1 0#>6©7 -f-F^? ^A^lY fbk £7 -« - F^s> 

^A^j£fS7 -t- fjiy vMwmzmi&tzp i dii 

AS 2 0-2 i*WL*^tfw<2 0 - 6 ££»#}«)&£ 
FFIMWI2 0-3B, fratOfc-tSK:, ilSffi 
*[6j±;?#Sfc&©4>©-C*53, &iJI$3ftSit£fca 40 
Yflj«2 0tt, P I D«fXS2 0-2 tmitf 
0-6WF Fli«S2 0 - 3 fC <£ 9 Y*« 
»f^fg^f(F co „ v *#tH1-§ 0 
[0 0 3 9] 0 lljfp^ 30», 6 «|{igf§^ffi£f!t^A 
*6> r8t £Lrcti£Mi^7'ny^i Qfre><Dv i 
-FA 9 i»A*0,n £©M£St*f£«*fg (S3© 
3 0-lt, P I DfflflS (^2©P I Djfflt 

H) 3 0-2£%wrs. -r&*3%, emw?fk3 o«, 

e**tiflBHHB*J&^A#0,.f £U ffi*^fe^n 7 
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i'AAif57^F^yi'Mai^P I Dff«fg3 0 
-2r1«^-rSo 0fflffll&3O«> PIDffl«H30- 
2KJ;i»fl#fl|Jtt*jft4HDiF„. . fcmBTS. 
[0 04 0] Mttttmt-fU 9*40 B, M»S (J& 
1 ©JJD»S> 4 0 - 1 KJ: 0 YTMM^fg^fiF 
c ..v£0#foffcW§<&fflF to . 8 £©fQ£?g}f bTY 1 

11^7*-* 7 i^©*fcfjji^iiF l „ 1 4#ffi-r4. m 

M¥=Fmt7v -jf40 ttSfc, (SI4©«# 
S) 4 0 - 2 (C J: D Y^^«ft*f g^ffi F„» v t6U 

F,„„ F col » 2 tt-?-;ft^tl, 1f-*"7>-7 - 5 1, 52£ 
MOTY 1 '.J~7*~5?7 1 . Y2'J^7*-$72'n 

[0 04 1] mU7-f-^2 0 - 6 B, Y^atM 
^4ffflF c „„ v ^A*£fSn-^-X7 -<;b^2 0-6 

1£, 7 F^*A#Y fblI %AfJtf6ADmt) 
2 0-6 2£, KfiWrn'M-y -i)Vit2 0 
-B2©fflA<bawU5^^20-6 1 Office 
fi^Sl^e F dy *?a*T.5«J|£|§2 0 - 6 3 £t« 

[0 04 2 ] Y|II$ 2 0 (82 ©»* 

ff) 2 0-5«. Jt*B«tfF r . f ,*>6«6jg*WW7eF 

<T *WicorY^ifiiafejt}|^g^fflF ( „ t *tti*-rs. 

[004 3] ^CK, *W»S6B©ffffl{CO|,»TililH-r 
•5. IS^a^lOB, Yl'Jr.7x>a-^7 
6^6©fiS^[iifa£Y2 V-TX>zi-itntob<D 
fig^ttitt*YX7-y6 3©Y^rs]«fiaY fbt £ 

#f 'Wt^a 9*4 0B, Y^^Jlfi*fg^fflF C0 „ v 
£6»^IS*^filF c „ l , , 4, Yl '.;-7*-*7 1 
"^©aK;«^ttF t „ 1 iY2 ';^7*-£7 2^©^* 

1 0 ijft^FRWfc^a »?40 £©WrBY^ffi]« 
«K)£3-^>^|1i]»tt^il§nTfc*P > 2o©g 

[0 0 4 4] 2 -?©0ftmc21bT»3£W^£« 
-TS/cS), Y#^jia«)^b-Ctt^SL*7*-!f-/t2 
0-8KJ:0^SL*««!Wf*«. 

[0 04 5] ^tf-^ 20-6 ©JIH^H 2 

MLr»T€, 0 ST\ YX7-ye 3©Y^.«M 

«jb -=-7*- df-c^-r 6 Yivfa&mmt) f , „ „ £ , 

Y^^SL^F^KJcoTWiStlS'tMttf* (M) ©« 

M • s 1 • Y fbk =F„. V + F, V 

F dv =M • s 1 • Y fbk -F co „ v 

•CBt*-C^^„ fc/cU, ^^©Y^rs]«ff*f^fBF 

tt .,i7-f-F^^AAY,„ 



(7) 
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©ft&, PwU7^;^2 0- 6 lJcioTfl-iftfcflP 
-f fl'* 2 0 - 6 1 »Y#fatmffcWg^liF 

,.„ mummbtc^mmwmmvy <) > y-r 

3©&fftfK»BitM„„. • s ; KS-3l,»r7^-F^7 
S7^W2 0 -6 2 t>n-^7^I/S20-6 1 4 

iHiao^^^jrwttftwt-tt, ^sLjmwofcc^saii^ io 

©A#«Wj©#*»ti|-r£. a-A^7^j^20-6 

l -c-7 * u >«tlfc»l^i, A*fl£*!fgE7 
-f ;V £20-62 h ©fSSEA^ftt* 4 ©H£«lff§ 2 
0-63 4 C 4 K «fc 0 JgSgfl-SUj e F d v 

ITS, 0-^X7^^2 0-6 l©!Rptt4G (s) 4 

[0 046] eF J1 = G(s) • M • s 1 • Y fbk -G 
(s) • F c .„ v 

G(s)=co 2 /(s ; +24:-a)-s+6) 2 ) 20 
[0 04 7] ±a{C»^#S» $ hfc«G5gfl-SL# eF d , 

s. 

[0048]fili, $^©»S U>l«©J$i£tft?8 

2«ngtw(ciwe3ftr. 'j^7-<7';>^$©««g 30 

[0 04 9] 

as % «-r i fc #> , y umm atttcssf u r 

tt^&t -/-ywftcj; fp^SL^MflW^., x-7— i>© 
<) » V)l 41^ ftfl-SUt «fc Sfi^'^ffiK • ©Stt^© 
[0 0 5 0] *fc. 3W>?'77ft»K*tOT&, « 
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[0051] gtc. xx^-^fegKfScre^ifijMffli 

y-*>£»M4-f&C 4icJ:9, 3~^>^il^©» 
ifiitrtS. Sft. f9lWigJg^S4#^.§C4KJ: 

o a - > trmwtzim s ■» * c 4 & uii 

Hffl©«(WcCl^] 

Hi ] $^cj;§Xf -y<ftS*«SH©*fiS4ij* 
Lft0-C*5„ 

02 ] 1 1 (ctews^L^-^if-^ojsa^Siwrs 

fc#>©l3 

3] ^mMmftSh&z^-vmmo-n^b 
mwom i ©woawt^ofcHr**. 

H 5 ] H 3 f — y MicSffl 3 #i£fi£*©{iHfM 
iP$|g©» 2 ©f?ij©ff (S*jj* 0 ftB-C* £ . 

:h6] mzo^~vmmmmztiz>m.mimm 

tSiSIS©S3 ©^J©t#BM^Oft0-C*5 o 

6 0 -<-X 

61, 6 2 #4 Fl — Jl/ 

6 3 YXf-y 

6 4 ffi^ 

65, 66-1-66-3 HESStWStt^ » F 6 
9-1-6 9-4 

70-1-70-3 WB^MHatf't » K 

6 7 XXf-y 

7 1 Y 1 'J -7*-* 
7 2 Y2'j-7^-£ 

73 xy.-r^-£ 

7 4 Y 1 tJ-TZir-K 

7 5 Y2'.;~7X^-;U 

7 6 Yiy^7l>3-jf 

7 7 Y2'i-rx>3"^ 

7 8 Xyr-TX-Jr-Jb 

7 9 X';~7x>3-# 
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F #~A(##) 2F078 CA08 CB05 CB13 CCU 
3C048 BB12 CC17 DD06 
5H004 GB15 HA07 HB07 JA22 JB08 

JB18 JB20 JB22 KA71 KB13 

KB32 LA15 LA18 MM2 
5H303 AA01 M20 BB01 BB07 BB11 

BB14 BB17 CC04 DD04 FF03 

KK01 KK02 KK03 KK04 KK11 

KK28 MM05 
9A001 KK32 KK37 KK54 



